Overexpression and characterization of thermostable serine protease in Escherichia coli encoded by the ORF TTE0824 from Thermoanaerobacter tengcongensis.
A novel extracellular serine protease derived from Thermoanaerobacter tengcongensis, designated tengconlysin, was successfully overexpressed in Escherichia coli as a soluble protein by recombination of an N-terminal Pel B leader sequence instead of the original presequence and C-terminal 6x histidine tags. The purified protein was activated by 0.1% sodium dodecyl sulfate (SDS) treatment but not by thermal treatment. The molecular weight of tengconlysin estimated by SDS-polyacrylamide gel electrophoresis analysis and gel filtration chromatography was 37.9 and 36.2 kDa, respectively, suggesting that the enzyme is monomeric. The N-terminal sequence of mature tengconlysin was LDTAT, suggesting that it is a preproprotein containing a 29 amino acid presequence (predicted from the SigP program) and a 117 amino acid prosequence in the N-terminus. The C-terminal putative propeptide (position 469-540 in the preproprotein) did not inhibit the protease activity. The optimum temperature for tengconlysin activity was 90 degrees C in the presence of 1 mM calcium ions and the optimum pH ranged from 6.5 to 7.0. Activity inhibition studies suggest that the protease is a serine protease. The protease was stable in 0.1% SDS and 1-4 M urea at 70 degrees C in the presence of calcium ions and was activated by the denaturing agents.